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Unrtep STATES PATENT OFFICE.

GEORGE PHILIP HEILMAN,

OF EVANSVILLE, INDIANA.

SYSTEM OF SEWER VENTILATION AND DISINFECTION.

il

SPRUIFICATION forming part of Letters Patent No. 670,074, dated March 19, 1901.
Apphcatmn filed April 11, 1900, Serial No. 12,472, (No model.)

0 all whom & may concerm,:

be 1t known that I, GEORGE PHILIP HEIL-
MAN, a citizen of the Umted States, residing
at Evanwﬂle in the county of Van(]el bl]lU'
and State of indiana, have invented a new
and useful System of Sewer Ventilation and
Disinfection,of which the following is a speci-
flcation.

T'his invention relates to a system of sewer
ventilation by which I secure the elimination
of noxious and 1’(]_]11110118 gases arising from
the sewage matter in the course of dISpOSIHﬂ'
thereof, as well as the destruction of disease-
apleadmu insects, such as mosquitos, which
swarm in unhealthful places.

A further purpose of the invention is to

aerate or ventilate each surface inlet to the

sewer system by securing the constant circu-
lation of & modicum of air from the street-
surface toward the main sewer, thereby pre-
venting the accumulation of aewer gases In
or atb the surface inlet and obviating the pas-
sage of such gasesinto the &Dmosphere of the
street or dwellmﬂ*

A further purpose is to dlblnfeet the sewer
and each of the branches and street-inlets
thereto, thus contributing to the maintenance
of a sanitary condition of the sewer.

Fuarther objects and advantages of the in-
vention will appear in the course of the sub-
joined description, and the novelty and the
construction and arrangement of parts com-

prising the improved system will be defined

by the elaims.
In thedrawings, Figure 1 is a diagrammatic

. View of a sewer system contemplated by the

45

50

present invention. KFig. 2 is a longitudinal
sectional view through a sewer system, illus-
trating a series of street-inlets and their con-
duits in communication with the main sewer.
'1g. 5 18 & transverse section in a plane at
right angles to thatof Fig. 2. Hig. 4 is a sec-

‘tlonal elevation of another type of sewer

system adapted to a ridge or hill of ground.
IFig. 5 is a detail enlarged view of an auto-
matic trap for the street-inlet. Fig. 61is a
sectional view showing a modified construc-
tion in which the fresh-air inlet for the modi-
cum of alr is In the form of a ventilating-
fube extending upward through the trap and
GOIIl!IllJ.I]lC&tH]U' directly w113h the 1nlet-con-
duit.

]

Fig. 7 is a sectional view showing a

to indicate like and corresponding

modified arrangement for ventilating the in-
let-conduits by means of a draft or suetion
malntained throughout the main sewer. Fl”‘
8 1is a modlﬁmtlon showing a short section ot’

‘the sewer in which a modleum of airinay be

admitted through the medium of ventilating-
tubes ethendmu‘ therefrom to the surface of
the ground. |

The same numerals of reference are used
parts in

each of the figures of the dmwmﬂ's

The main sewer 10 of my 1mp10ved system
may be of any usual construction known to
the art, preferably circular in cross-section.
One end of this main sewer has an open
mouth 11, adapted to discharge the sewer’s
contents Into a stream, basin, or other place
of deposit; but the other extremity of this
main sewer has a closed or ‘“ dead” end 12.

A series.of inlet-conduits 13 communicate
with the main sewer at a number of points
intermediate ifs length, each inlet-conduit
terminating in a stzeen-mlet 14, situated at
the sur fdce of the ground or pavemeut. The
surface iniets of bhe series of inlet-conduits
must necessarily be provided with means for
normally maintaining the liquid-inlets closed,
and to secure this result the surface iniets of

the several inlet-conduits are preferably pro-

vided with automatic traps. These traps may
be of any suitable construction capable of
accomplishing the desired result, but for
Hlustrative purposesare of the characterillus-
trated in Fig. 5 of the drawings, and which
traps will be helemafter more fully described
in connection with the other parts entering
mto the construction of the sewer system.
The sewer system contemplates in addition
to the main sewer 10 the employvment of a se-

ries of laterals 15, any suitable number of

which may be adOpted Each lateral has
an outer closed or dead end 15, while the
other end of the lateral is in direct communi-
cation with the main sewer 10. With each
lateral communicates one or more street-in-
let conduits 16, each having a street-inlet 17
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which is similar to the inlets 14 of the inlet-

conduits 13. The surface inlet to each inlet-

conduit may be set flush with the surface of
the street or open into the same through the
curb in a manner that will be undelstood by
Within the surface

those skilled in the art.
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inlet to each inlet-condunit I employ an auto-
matic trap, which consists of a suitable cas-
ing 18, that is covered at its top by a grating
19 and is normally closed by one or more
valves 20. I do not desire to confine myself
to the special construction of valves forming
a part of the automatic trap, although in Fig.
5 of the drawings I have illustrated one type
of trap which is especially adapted to my im-
proved system. In the construction shown
the casing 18 of the trap has its upper end
closed by a grating 19, whilea pairof the valves
or gates 20 are hinged or pivoted to the lower
portion of the trap, said gates or valves be-
ing overbalanced for the purpose of having
the same normally closed. The gates or
valves serve in a large measure to check the
outflow of noxious gases from the sewer
through the surface inlet and thence into the
atmosphere of the street; but these valves
will open automatically on the inflow of the
surface-drainage water, which is thus free to
pass the srap and flow through the inlet-con-
duit and thence either through the lateral 15
into the main sewer 10 or directly from the
inlet-conduit into the sewer-main, as will be
nnderstood. | |
The casing 18 of the trap isarranged within
the inlet-conduit or the surface inlet in such
a way as to provide an intermediate alr-space
between the trap-casing and the conduit.
One of the important features of the inven-
tion consists in the provision of a fresh-air
inlet from the street-surface through the trap
for the purpose of admitting a modicum of
air into the inlet-conduit above the valve or
gate of the trap, such supply of fresh air be-
ing drawn through the trap and the inlet-con-
duit into the main sewer by suction. This
is an important part of the system, because
the admission of the fresh air obviates the

accumulation of sewer-gases under the trap,

and the circulation of air from the trap to-
ward the main sewer carries off the noxious
gases which have a tendency to accumulate
in the trap, the inlet-conduit, and the lateral
from the maln sewer.

In one embodiment of the fresh-air inlet

for securing the result noted there is pro-

vided an inlet port or ports 21 in the side or
sides of the trap-casing 18, preferably at a
point above the valve or valves thereof, said
port or ports 21 communicating directly with

the inlet-conduit through the atoresaid inter-

mediate air-space between the trap -casing
and the conduit. | |
Another modification of the fresh-air inlet
is shown in Fig. 6 of the drawings and in-
volves the employment of an air-supply tube
22, which extends from the inlet-conduit up
to the street-surface. This air-supply tube
22 may be arranged inside of the trap-casing
and joined to one side thereof, so as to open
directly into the conduit and not into the
trap, or may be arranged in any other ap-

proved way so as to provide a direct venti-
lating-passage from the street into the inlet- |
o P 2 . |
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conduit; butin either arrangementof the said
tube 22 the result is necessarily the same, and
to secure the effective use of the tube 22 the
exposed end thereof is preferably exposed
above the street-surface in a suitable way to
maintain such end in an open position at all
times, while the same is so arranged as to pre-

vent obstruction by foreign matter.

In the embodiments of the fresh-air inlet
already deseribed provision is made for ad-
mitting a modicum of air into the inlet-con-
duit through the intermediate air-space be-

tween the exterior of the trap-casing and the

¢conduit; but in some uses of the invention 1t

may be found desirable to ventilate the inlet-
conduit by means of a draft or suction main-
tained through the main sewer itself. Such
a modification of the invention is illustrated
in Fig. 7 of the drawings and consists in em-
ploying the ventilating tube or pipe 22%, which

connects the main sewer 10 with the inlet-
conduit at a point below the automatic trap

therein. In this arrangement of parts the
draft through the main sewer will draw a
modicum of airout of the inlet-conduit below
the trapped surface inlet and will create an
air-current lowing through the inlet-conduit
upward from the sewer and out therefrom
through the ventilation-tube toward the draft
appliance, as indicated by arrowsin Fig. 7 of
the drawings. |

In a simplified form of the invention where
no inlet-conduits are interspersed throughout
the length of the sewer the latter may be
supplied with a modieum of air at suitable
points through the medium of ventilating
pipes or tubes 22°, extending directly from
the main sewer up to and through the sur-
face. This arrangement is shown in Fig. S
of the drawings and is applicable for the ven-
tilation of long private sewers having no in-
let-conduits at- different points, such sewers
being utilized in disposing of waste from 150-
lated public institutions—as, for iustance,
asylums, hospitals, and the like —which dis-
charge their sewage into creeks or rivers sub-
ject to overflows which may close the mouth
of the sewer for a protracted period.

Although I have described the sewer sys-

tem as having a plurality of inlet-conduits 15
and a series of laterals 15, each of the latter.

having one or more trapped inlet-conduits in
communication therewith, it is evident that
various modifications may be made in the re-
lation of the inlet-conduits and the laterals
with respect to the main sewer 10—such, for
example, as the employment of a series of 1n-
let-conduits 23, which communicate with the
main sewer at points between the laterals 15.
Again, the laterals 15 may be omitted and
the individaal conduits 13 23 may be em-
ployed in large numbers and grouped or ar-
ranged in various ways, according to the ar-

rangement of the streets or other places which

it is desirable to drain of the surface water.
In Fig. 2 of the drawings is illustrated a modi-
fication of the sewer system in which the se-
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ries of inlet-conduits are disposed in the ver-

tical plane of the main sewer, each inlet-con-

duit communieating at its lower end with the
sewer and having the trapped surface inlet,

In Fig. 53 I have shown the inlet-conduit of
angular or irregular form, the lower end of

sald condulb opening into one side of the

main sewer, while the upper portion of the
conduit 1s enlarged for the reception of the
automati¢c trap. Again, in Fig. 4 the main
sewer 18 shown as having the diverging
lengths or members which meet or intersect
cach other at the crestof a ridge, each length
of the main sewer being in cominunication
with a series of inlet-conduits having the au-
tomatic surface traps.

Another important feature of the inven-
tion consists in having the main sewer in-
clined from one end toward the other through-
out the length thereof and in umnectmtr-
suction &pplld,u(*e to this inclined sewer a,lj or
near the point of highest elevation thereof.
In the embodiment of theinvention as shown
by Kig. 1 the main sewer 1s intended to be
inclined from 1ts closed end 12 toward its
open mouth 11, and to the main sewer, at or
near its closed end, I connect a suetion-tube
25, whieh 1s in communication with a suit-
able suction appliance 26, which may be in
the form of a rotary fan or blower. In the
embodiment of the invention shown by Fig.
4 the suction appliance 25 is connected with

the main sewer at the point where the diver-

gent lengths meet at the ridge of a street.
T'he 1nclination of the sewer-main or either
of its lengths provides for the outflow by
gravity of the sewage matter toward the open
mouth or mouths 11.

The operation of the suction appliance,
which 1s connected to the main sewer at the
point of highest elevation thereof, creates a
current or draft of air lengthwise of the
sewer, sald current or draft entering the open
mouth 11 of the sewer and flowing toward

the suction appliance in a direction opposite

to the line of flow of the sewage matter
through the main sewer. In the forms of the
system shown 1n Figs. 2, 3, 4, and 6 the cir-

culation of the suction-current in the manner

described, asindicated by the arrows,through
the main sewer induces the flow of a modi-
cum of alr through the air port or ports 21
or through the tube 22, according to whether
the plain ports or said tubes are employed,
said modicum of alr passing into and through
the inlet-conduit and the lateral toward the
main sewer. The voluwme of air which is
drawn primarily through the main sewer by
the suction appliance is augmented by the
limited supply of air which circulates through
the individual trapped surface inlets, and by
this arrangement the noxious gases in the
main sewer and all of the laterals and the in-
let-conduits entering into the sewer system
are thoroughly ventilated by the namerous

CM

1 the system by the operation of the suction

appliance, whereby all the noxious gases and
any disease-spreading insects which may ac-
cumulate 1n the system are drawn out and
ellminated by the suction mechanisin. The
foul gases, insects, and other deleterious mat-
ters may be subjected to treatment in any
suttable way before discharging the same

into the air—that is to say, the gases, d&c.,

may be blown through a erematory- furndce
or otherwise dlSpOde of.

The main sewer may be famigated and dis-
infected by liberating the disinfectants at the

~mouth or 1nside the mouth of said sewer,

such disinfectants being drawn by a gentle
suction-draft into and through said sewer to
the point where the draft a,ppllcmee 1S con-
nected therewith. When the air withdrawn
from thesewer givesevidence of being heavily
charged with the disinfectants, the draft may
be stopped in some saitable manner and per-
mit the disinfectants to remain in the sewer
until they shall have had ample time to pene-
trate all the branches and ecrevices of the
sewer system, as well as the house-drains.
When the disinfectants shall have had time
to do their work effectively, they may be re-
moved from the sewer and its branches by
setting the draft appliance in operation.

1t will be noted that all of the inlet-con-
duits leading from the streets into the sewer
have a considerable rise or inclination from
the points of junction with the sewer to the

level of the street and that these conduits

are channels through which the air in the
sewer charged with disinfectants will rise
through the ¢hannels and traps, thus disin-
tectlnﬂ the same. In like manner the air
clmmed with disinfectants will flow from the
main sewer into the laterals and up through
the 1nlet-conduits, so that the disinfectants
will permeate the traps, thus disinfecting the
sewer in all portions thereotf. If desired, the
laterals may also be disinfected, in conjunec-

tion with the main sewer, by liberating the

disinfectants at or near the closed or dead
ends of the laterals at the same time that
the disinfectants are liberated at the open
mouth of the sewer.
can be charged as thoroughly with the disin-
fectants as may be desired, since the fumes
or disinfectants, if liberated in cousiderable
volume, must fill the laterals, thus treating
each laveral throughoutv its length, and if the
liberation of disinfectants is continued after
the suction appliance in the main sewer is
stopped the disinfection of the laterals must
of necessity be thorougn and effective.

In cases where the laterals are too long to
be effectively ventilated and disinfected by
means of the dratt created through the main
sewer Dy the suction appliance each lateral
may be provided with a special or individual
suction appliance at or nearits ¢losed end, in
which case each lateral will obtain its sbronﬂ'

currents of air which are induced thmuu*hh ventilation and its dlsmleeblon through the

By this means the sewer.
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mouth of the main sewer, and the rapid air-

‘cuarrents will travel from the junction of the
lateral in the main sewer toward the draft

appliance connected at or near the closed end
of the lateral. |

The disinfectant may in some instances be
efficiently applied to the main sewer and 1ts
laterals at times when the mouth or sev-

“eral mouths of the main sewer is orare closed

by flood-tide or high water. At such times
the volume of air drawn through the main
sewer and its branches may be entirely sup-
plied through the ventilating-passages, which
may be in the form of the ports 21 or the pipes
92, 22% or 22*. Hence the velocity of air in
the main sewer and its laterals may be quite
moderate, and the disinfectants can at such
times be introduced into the main sewer
throngh a manhole at the point nearest the
mouth of the sewer which is not filled by
water. The disinfectants may at the same

time be also introduced into the laterals

30
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- the main sewer.
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through suitable manholes. TFrom the fact
that the short laterals 15 derive the alr nee-
essary to create the moderate draft through
them from the air-passages 21 or flues 22 such
laterals, if in very bad condition, may be dis-
infected at any time owing to the moderate
draft which circulates therethrough even
when the draft appliance creates a rapid cur-
rent through the main sewer. .

In the description of the invention refer-

ence has been made to the part 18, including

the valves 20, as an automatic trap which per-
forms the function of serving in a large meas-
ure to check the outflow of noxious gases
from the sewer, while at the same time per-
mitting of the inflow of water into the inlet-
conduit 13. It will therefore be understood
that the term ‘‘trap?” is intended to mean a
manhole or receiving-chamber at the surface
end of the inlet-conduit, which manhole or
receiving-chamber is provided with an open-
ing covered and uncovered by the valve 20,

‘and which opening consequently constitutes

a liquid-inlet for the conduit 13 14, leading to
In the principal forms of
the invention the normally open fresh-air in-

let 21 22 opens through said manhole or re-

celving-chamber. |

‘From the foregoing it is thought that the
construction, operation, and many advan-
tages of the herein-described invention will

be apparent to those skilled in the art with- |

out further description, and it will be under-
stood that various changes in the size, shape,
proportion, and minor details of construetion

may be resorted to without departing from |

670,074

the spirit or sacrificing any of the advantages
of the invention. o

Having thus described the invention, what
is claimed as new, and desired to be secured
by Letters Patent, 18—

1. A sewer-ventilating system comprising

a main sewer having a normally open mouth,

normally closed liquid-inlets, separate fresh-
air inlets for supplying a inodicum of air, and
means for causing a circulation through the

sewer and thereby inducing a circulation

through the fresh-air inlets into the sewer
while the inlets for liquid remain closed.
2. A sewer-ventilating system comprising
a main sewer having a normally open mouth,
a series of inlet -conduits in communication
with the main sewer and each having a nor-
mally closed valved liguid-inlet, and means
for causing a ventilation of said inlet-con-
duits by causing an uninterrupted draft or
suction throughout the length of the main

'sewer while the valves of the liquid-inlets re-

main closed, substantially as set forth.’ |
3. A sewer-ventilating system comprising

66

70
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80

a main sewer, a series of inlet-conduits 1n
communication with said main sewer and

each having, at the surface end thereof, a re-
ceiving - chamber provided with a normally
closed valved liguid-inlet for the conduit, a
fresh-air inlet through the receiving-chamber
of each conduit, and independent of the lig-
uid -inlet thereof, and a suction appliance
communicating with the main sewer for In-
ducingan uninterrupted air-current through-
out the length thereof and thereby drawing
a modicum of air of less energy anl volume
through the fresh-air inlets and the conduits
in communication therewith. | |
4. A sewer-ventilating system comprising

an inclined main sewer, a series of laterals in

communication with the main sewer and each
having a closed outer end, a plurality of in-
let-conduits, each having at the surface end
thereof a receiving-chamber provided with a
normally closed valved liquid -inlet for the
conduit, and a normally open fresh-air inlet
in communiecation with the open portion of
the inlet-conduit leading to the sewer, and a
suction appliance connected with the mwain
Sewer, o |

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses. |

GEORGE PHILIP HEILMAN.

Witnesses: |
PAUL M. BARNETT,
B. F. MITCHELL.
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